The Huygens Mission to Titan: 
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Cassini-Huygens 
A 3-agency International Mission 
NASA, ESA, ASI 



CASSINI SCIENCE OBJECTIVES 
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UPPER ATMOSPHERE 




















CASSINI MISSION CRUISE TRAJECTORY 
Earth (E), Saturn (S), and Cassini (C) Locations on 20 April 2004 
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Cassini Saturn Orbit insertion 
View from Earth 
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Cassini VIMS 






GO 

S 

HH 

> 

• i-H 

• i-H 

CZ5 

C/5 

C3 

u 


24 - 08-2004 



Glowing Titan 
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Volcartism? Organic Sediments 






Cassini Saturn Approach through Huygens Probe Mission 
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Cassini Saturn Approach through Huygens Probe Mission 
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The New (and Old) Huygens 
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Baseline scenario: Pre-heating 
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Peak deceleration Back -cover release Instrument 

Heat-flux peak Main-parachute configuration 

deployment for descent 


The Huygens Science Payload 




Huygens Payload 

Huygens Atmospheric Structure Instrument T, P, y, Winds, Turbulence, Conductivity; 
(HASI). M. Fulchignoni (Paris 7/Obs Meudon) lightning; surface permittivity & radar 

reflectivity 
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Huygens Payload & Ground-based Radio Signal Detection 
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Visibility of the H-Probe from radio telescopes 
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Mid-term review, ESTEC 01 Dec 2003 
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TITAN Atmosphere environment 
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Lellouch-Hunten Model 
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Three main components are Nitrogen (N2), Methane (CH4), and Argon (Ar). 

0.5% < X CH4 /X N2 < 3.5 %; Relative molar abundance of Argon : 0 < X Ar /X N2 < 27%. 


Density Profile Temperature Profile 
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Density Profile Temperature Profile 
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Gravity Wave Effects; GW perturbation added to Yelle MIN 
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Comparison of all Atmosphere models to Yelle recommended profile (whole altitude range) 
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Relative density variation 
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On-going activities 
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On-going activities (2) 
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Huygens key operational milestones 
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What Happens Next 
re. atmosphere validation ? 
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What Happens Next 
re. atmosphere validation ? 
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Back-up material 
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Acceleration profile during the entry 
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Zonal wind effects 
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